PORTABLE INFORMATION PROCESSING APPARATUS 



FIELD OF THE INVENTION 

The present invention relates to a portable information 
processing apparatus incorporating a speaker unit. 

BACKGROUND OF THE INVENTION 

Recently, the information processing apparatus such as 
personal computer is much enhanced in performance and is 
provided with functions called multi-media for processing video 
and audio data. In this background, notebook type personal 
computers and other portable information processing 
apparatuses come to be provided with speakers as audio output 
function for reproduction of sound at high quality. An example 
of such notebook is disclosed in Japanese Laid-open Patent No. 
2002-359890. 

A conventional portable information processing apparatus 
with speaker is explained by referring to Fig. 6. 

Fig. 6 is a perspective outline view of a prior art of 
notebook type personal computer as portable information 
processing apparatus. In Fig. 6, a personal computer 10 
comprises a main body 12 , a keyboard 14, a display unit 16, a 
display panel 18, and a speaker panel 20. The display panel 
18 is a thin type using liquid crystal display or plasma display. 



The display unit 16 is foldable and coupled to the main body 
12 so as to be opened or closed to the main body 12. When the 
display unit 16 is closed, the top end 16A of the display unit 
16 is hooked in close contact with the main body 12 . The speaker 
panel 20 is flat and slidable through compartment openings 22 
provided at the display unit sides 16B. While not in use, the 
speaker panel 20 is contained in the display unit 16. When 
reproducing sound, the speaker panel 20 is drawn out from the 
both display unit sides 16B through the compartment openings 
22. That is, the speaker unit 20 is drawn in and out in the 
direction of arrow 20A. 

In this manner, the conventional notebook or portable 
information processing apparatus reproduces stereo audio 
output of high quality and saves space by concealing the 
speakers when carrying or not in used. 

In the conventional portable information processing 
apparatus, however, since the speaker panel 20 is drawn out to 
right and left side and used, the space is needed when using 
the speakers. Substantially, therefore, the space is not saved. 
It requires a process of drawing out the speaker panel 20, and 
the speaker may be damaged when drawing out. 

When carrying the conventional information processing 
apparatus and using outdoors , unexpected rain or dust may invade 
into the apparatus, and inside parts of the display panel and 
others may be damaged by such foreign matter. 
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SUMMARY OF THE INVENTION 

The portable information processing apparatus comprises : 
a main body; 

a display unit foldably attached to the main body and 
incorporating a display panel; 

a rear casing of the display unit; and 

a speaker unit contained between the rear casing and display 
panel , 

wherein the rear casing has first sound release holes for 
releasing the sound from the speaker unit. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective outline view of open state of display 
unit of notebook type personal computer as portable information 
processing apparatus in an exemplary embodiment of the 
invention . 

Fig. 2 is a perspective outline view of closed state of 
display unit of notebook type personal computer as portable 
information processing apparatus in an exemplary embodiment of 
the invention. 

Fig. 3 is a sectional view of speaker compartment of 
notebook type personal computer as portable information 
processing apparatus in an exemplary embodiment of the 
invention. 



- 3 - 



J 



Fig. 4 is a perspective exploded view of speaker compartment 
of notebook type personal computer as portable information 
processing apparatus in an exemplary embodiment of the 
invention. 

Fig. 5 is an outline view of closed state of display unit 
of notebook type personal computer as portable information 
processing apparatus in an exemplary embodiment of the 
invention . 

Fig. 6 is a perspective outline view of a prior art of 
notebook type personal computer as portable information 
processing apparatus. 

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 

The invention presents a portable information processing 
apparatus capable of saving space substantially and protecting 
the speaker while maintaining stereo audio output of high 
quality. The invention further presents a portable 
information processing apparatus capable of preventing 
invasion of rain or dust during outdoor use. The invention 
moreover presents a portable information processing apparatus 
capable of maintaining stereo audio output of high quality 
whether the display unit is opened or closed. 

An exemplary embodiment of the invention is described below 
while referring to Fig. 1 to Fig. 5. 

(Exemplary embodiment 1) 
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Fig. 1 is a perspective outline view of open state of display 
unit of notebook type personal computer as portable information 
processing apparatus in an exemplary embodiment of the 
invention. Fig. 2 is a perspective outline view of closed state 
of display unit of notebook type personal computer as portable 
information processing apparatus in an exemplary embodiment of 
the invention. Fig. 3 is a sectional view of speaker 
compartment of notebook type personal computer as portable 
information processing apparatus in an exemplary embodiment of 
the invention. Fig. 4 is a perspective exploded view of speaker 
compartment of notebook type personal computer as portable 
information processing apparatus in an exemplary embodiment of 
the invention. Fig. 5 is an outline view of closed state of 
display unit of notebook type personal computer as portable 
information processing apparatus in an exemplary embodiment of 
the invention. In Fig. 1 to Fig. 5, a main body 1 comprises 
circuits, memories and storage unit for executing information 
processing as personal computer, and input and output interface 
for communicating with an external appliance. A keyboard 2 has 
various keys arranged in a specified layout. A display unit 
3 contains a display panel 4 . The back side of the display unit 
3 is covered with a rear casing 7. The display panel 4 is a 
liquid crystal apparatus or plasma display, and the display unit 
3 is thin and flat. A speaker unit 5 contains flat speakers. 
In this exemplary embodiment , the speaker unit 5 is a flat 
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piezoelectric speaker. The speaker unit 5 is attached to the 
rear casing 7 of the display unit 3 through a sealing member 
6 by way of screws or other tightening parts. 

The screws or other tightening parts are not shown. The 
sealing member 6 is an elastic sheet material. The sealing 
member 6 is intended to prevent interference with the front side 
of the speaker unit 5 by the sound released to the back side 
of the speaker unit 5 and turning around to the front side. The 
sealing member 6 further prevents invasion of rain or dust 
escaping a waterproof mesh sheet 8 from sound release holes 7b 
into the inside of the apparatus completely. It further 
suppresses transmission of vibration of the speaker unit 5 to 
the rear casing 7 . 

The display unit 3 is foldable and connected to the main 
body 1 so as to be opened and closed to the main body 1 . The 
rear casing 7 of the display unit 3 has a uneven surface, and 
a plurality of first sound release holes 7b (hereinafter called 
sound release holes 7b) are provided in right and left raised 
faces 7a of the uneven. The waterproof mesh sheet 8 is adhered 
to close the sound release holes 7b. The waterproof mesh sheet 
8 is a metal sheet having multiple round pores formed like mesh. 
The pore diameter is 100 to 500 microns. This pore size of 100 
to 500 microns is large enough for releasing sound, but small 
enough for preventing invasion of rain or dust. Preferably, 
about 70 pores of about 300 microns are formed in a square inch. 
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Since the sound release holes 7b are formed in the raised 
faces 7a of the rear casing 7, the appearance is not spoiled, 
and when used outdoors , rain or dust hardly invades in the closed 
state of the display unit of the personal computer. 

Further, second sound release holes 3a, 3b, 3c, 3d 
(hereinafter called sound release holes 3a, 3b, 3c, 3d) are 
provided at the front end of the display unit 3 . The sound 
release hole 3a is positioned at the upper end of the front side 
of the display unit 3 , and the sound release hole 3b is positioned 
at the lower end of the front side of the display unit 3 . The 
sound release hole 3c is positioned at the left end of the front 
side of the display unit 3, and the sound release hole 3d is 
positioned at the right end of the front side of the display 
unit 3. The sound release hole 3c, left side sound release hole 
3a , and left side sound release hole 3b mainly release the sound 
produced from the left side speaker unit 5. The sound release 
hole 3d, right side sound release hole 3a, and right side sound 
release hole 3b mainly release the sound produced from the right 
side speaker unit 5 . 

Since the sound release hole is formed at least in any end 
of the front, side of the display unit 3, sound output of high 
quality can be obtained even if the speaker unit 5 is contained 
in the display unit casing. Further, stereo sound can be 
released at high fidelity. 

Moreover, as shown in Fig. 3, sound release gaps 7c are 
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formed between around the display panel 4 and around the rear 
casing 7, and present at both right and left sides. Sound is 
also released efficiently from these sound release gaps 7c . The 
left side sound release gaps 7c mainly release the sound 
produced from the left side speaker unit 5, and the right side 
sound release gaps 7c mainly release the sound produced from 
the right side speaker unit 5, 

A contained example of the speaker unit 5 is further 
described by referring to Fig. 4. In Fig. 4, a wall 7e is 
provided in the rear casing 7 . By this wall 7e, and raised faces 
7a and rear casing 7, a box opened at the side facing the display 
panel 4 is formed. At the position of this open side of the 
box, the speaker unit 5 is accommodated. That is, the box formed 
by the wall 7e, raised faces 7a and rear casing 7 functions as 
so-called speaker box. By this speaker box function, sound of 
higher quality can be reproduced. The shape and volume of the 
box formed by the wall 7e, raised faces 7a and rear casing 7 
may vary the register and quality of sound reproduction. 
Therefore, the shape and volume of the box may be determined 
so as to obtain desired register and quality of sound. Or when 
using a plurality of speakers differing in register, boxes 
suitable to each register may be formed individually. 

The speaker unit 5 is installed in the raised faces 7a of 
the rear casing 7 by screws or other tightening parts. In Fig. 
4, such screws or tightening parts are not shown. Also the 
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sealing member 6 is not shown in Fig. 4. 

An audio amplifier for driving the speaker unit 5 is 
explained in Fig. 5. In Fig. 5, an audio amplifier 5a receives 
an audio signal from a circuit contained in the main body 1 . 
The audio amplifier 5a amplifies the received audio signal, and 
drives the speaker unit 5. As a result, sound is delivered from 
the speaker unit 5 . Since the audio amplifier 5a amplifies the 
audio signal and drives the speaker unit 5, the audio amplifier 
5a generates heat. The audio amplifier 5a is attached to the 
rear casing 7 in a state of smooth heat transmission to the rear 
casing 7. The rear casing 7 is made of magnesium alloy, and 
is very high in heat conductivity. Therefore, the rear casing 
7 is equivalent to a heat releasing element of high efficiency 
for the audio amplifier 5a, and the audio amplifier 5a is 
efficiently cooled. 

As known from Fig. 2 or Fig. 5, the right and left raised 
faces 7a are not parallel to each other, but are inclined to 
each other. Supposing the right and left raised faces 7a to 
be parallel to each other, there is a problem of interference 
of sound released through the sound release holes 7b provided 
in the right and left raised faces 7a. That is, a stationary 
sound field directivity depending on the frequency of sound is 
generated. However, in Fig. 2 or Fig. 5, the speaker units 5 
are disposed along the right and left raised faces 7a in mutually 
inclined relation, and a plurality of sound release holes 7b 
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are formed respectively in the right and left raised faces 7a 
in mutually inclined relation. Thus, the distance between the 
right and left raised faces 7a is not constant. Therefore, 
stationary sound field directivity depending on the frequency 
of sound can be suppressed. That is, the same effect as 
suppression of sound interference is obtained. Since the sound 
interference can be suppressed, the attenuation of sound volume 
can be decreased. As a result, the sound volume can be 
increased. 

The inside surface of the rear casing 7 is explained by 
referring to Fig. 4. In Fig. 4, dimples 7d are formed in the 
inside surface of the rear casing 7. Because of the dimples 
7d, the inside surface of the rear casing 7 is not smooth but 
is rough and undulated. The sound produced from the speaker 
unit 5 is reflected by the inside surface of the rear casing 
7 . Owing to such undulations , the sound reflected by the inside 
surface of the rear casing 7 generates components mutually 
shifted in phase. As a result, the interference of sound 
released through the sound release holes 7b provided in the 
right and left raised faces 7a is further suppressed. That is, 
the sound interference can be further suppressed, and the 
attenuation of sound volume can be much decreased. Therefore, 
the sound volume can be further increased. 

Further, as shown in Fig. 1 and Fig. 3, a mesh sheet 9 is 
also provided in the gap between the periphery of the display 
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panel 4 and periphery of the rear casing 7. The pore size of 
this sheet 9 is about 500 to 1000 microns, and this diameter 
is small enough to prevent invasion of foreign matter. 

As described herein, in the portable information processing 
apparatus of the invention, the speaker unit is contained 
between the rear casing of the display unit and the display panel, 
and sound release holes of the speaker unit are formed in the 
rear casing. The rear casing has an uneven surface, and the 
sound release holes of the speaker unit can be formed in the 
raised faces of the uneven. Sound release holes may be also 
in the front edge of the display unit 3 , and sound release gaps 
may be provided between the periphery of the display panel and 
periphery of the rear casing. A mesh sheet is provided on the 
sound release holes. In such structure, the portable 
information processing apparatus of the invention can 
substantially save the space and protect the speakers while 
maintaining the stereo sound output of high quality. Further, 
invasion of rain or dust can be prevented when used outdoors. 
Moreover, in the portable information processing apparatus of 
the invention, by setting the raised faces in mutually inclined 
state or forming dimples on the surface of the rear casing, the 
sound interference can be suppressed, and excellent register 
and quality of sound can be realized. Still more, in the 
portable information processing apparatus of the invention, the 
so-called speaker box is formed by the rear casing, raised faces 
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and wall provided in the rear casing, and by installing the 
speaker in the speaker box, excellent register and quality of 
sound can be realized. 
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